Agriculture is the basic industry of our country, which plays an important role in the food security and social stability of China. As the implementation of China's strategy of innovation-driven development, the number of agricultural intellectual property application in China has been gradually increasing, the R & D ability of agricultural research has been improved. However, the work of agricultural technology transform has been not going well, lots of agricultural patents have been put on hold, which can't create economic value and social benefits. Thus this paper explores that what affect the performance of technology transformation, and how allocate the resource reasonably to improve the benefits of technology transformation. We collected data from the statistics of universities' technology, using the agricultural technology data to examine the relationship between funding input, researchers, technology transfer service people and some other resources and the performance, such as paper, patent and economic benefits. This paper concludes that the researchers and technology transfer service people play an important role in technology transformation, and different research types also lead to different outputs, which could give guidance for resource allocation and making policy.
Background
Due to globalization and the coming of the Internet era, the refresh cycle of technologies is shortening, and the renewal and spread of knowledge is speeding up, which makes innovation become the most important driving force of today's society development, leading to fiercer competitions in the field of innovative technical advantages in order to overcome difficulties in developing agricultural techniques and promote the application of them [5] . This would assist innovation to develop intelligent agriculture and therefore improve the whole industry.
In 2017, government's first priority document analyzed the current situation of the agricultural supply reform and provided guidance of the new developing method, which is to change the traditional production style, focus on green and organic and combine the agricultural technologies and development with the economy of the countryside. Furthermore, the operation and assessment of agricultural intellectual properties should also be further explored.
However, in our country, the transfer of technical achievements is at a rather low level and many patents are not being used because of the incomprehensive operating system of intellectual property and low awareness of scientists and researchers. There are such problems in the field of agricultural intellectual properties, for example, there is a shortage of qualified operating staff, the relevant system and regulations are not fully developed, and some theories cannot be applied to practice [6] . Besides, agricultural intellectual property is slightly different with other innovation outcomes in operation due to its features, and the long profit recovery period also results in lack of motivation to transfer the outcomes.
Furthermore, traditional agricultural approaches is dominant in our country therefore it's even harder to apply new technologies on a large scale. In this report, a transfer system is established after considering the features of agricultural intellectual properties and current problems of the transfer process in order to better promote the development of intelligent agriculture. This paper focuses on the path agricultural intellectual property operation and the way of affecting the development of intelligent agriculture. At first, we explore the affecting mechanism of agriculture intellectual property operation, and how distinguish which factors influence the performance of technology transformation. The analysis path of this research has two levels, first, using the comprehensive variables to predict the adjusted relationship between adjusted variables and dependent variables. Then applying the sub-variables to the model and analyze the factors which influenced the outputs of technology transformation, and compared with the results of comprehensive variables. Thus we can find the endogenous mechanism of agricultural intellectual property operation.
The Necessity of Developing Agricultural Intellectual
Property and Intelligent Agriculture
Developing Intelligent Agriculture by Technology Innovation Is an Important Guarantee of Assisting Technologically under Development Regions
With the specified supporting-the-poor plan being carried out more thoroughly, helping farmers to increase their income and get rid of poverty is critical for our society's stable development. Instead of just fulfilling their material demands, we should offer them techniques and enable them to create what they need. To achieve this, technologies are relied on. Primary agricultural products should be further processed to create additional value. New species and technologies should be associated into the production, and make agriculture industry more elaborate and interactive by focusing on advanced and featured species, green and organic products and tourism in order to make up the disadvantages of current production methods and achieve informatization in agriculture. On the other hand, self-motivated scientific innovation should be encouraged and up-to-date technologies should be popularized and applied into planting, breeding and by-product processing [7] . Leading brands and enterprises should be established and supported to achieve production of larger scale by using Internet platforms as well. Agricultural science parks should be built, where farmers can access education and improve their science knowledge and civilization, and technological outcomes can be transferred to remote and poor areas. Through the development of intelligent agriculture, the economy of surrounding areas can be improved and the farmers can get rid of poverty.
Improving International Competitiveness of Our Country's Agricultural Products with "The Belt and Road" Strategy
With the implementation of "The Belt and Road" (B & R) strategy, our country has strengthened communication and cooperation with countries within the scheme, therefore expanded the market for agricultural product export and is also facing more intense competition. Since those foreign countries all have different dietary habits and culture, the exported products should be not only with higher quality but also cope with specific demands to expand potential markets. For example, some countries prefer black tea but the dominant product of our country is green tea, which becomes less competitive [8] . Meanwhile, high quality products from other countries are also imported into our market, which also leads to more pressure on the sale of our own products. The B & R strategy brings more opportunities and provides a positive environment to upgrade the industry structure and standard of agriculture. Under this circumstance, our country should keep concentrating on new technologies to improve the product quality in order to meet the international standards, and create more diversity and features to establish advanced agricultural brands. Besides, organizations such as the China-Africa communication department of Chinese Science and Research Institute, national agricultural technology transfer center and Chinese-Middle Asia technical cooperation center should work together to accelerate the technology innovation and interaction in related regions, and encourage the export of advanced products and technologies to improve their competitiveness [9] . China can form a combination with nations involved in the B & R strategy and participate in the pricing and regulation setting in the international agricultural market.
The Urgency of Advanced Agricultural Technology Development and the Interaction between Agriculture and Economy
Traditional agricultural production has many disadvantages such as low addi-tional value and unstable product quality caused by the impact of environment and usage of pesticide, which makes the product fail to meet the standard of EU and Japan and be exported, leading to a great loss. Besides, the traditional production also releases a great amount of waste such as straw, husk and nutshell.
The massive use of chemical pesticides and waste of water also deteriorate the eco-system and hinder the sustainable development [10] . These negative situations make the application of up-to-date technologies and intelligent agriculture an urgent demand. The establishment of comprehensive national scientific centers has started in Shanghai, Beijing and Hefei, and these centers will serve as the foundation and leading role of our country's innovation system. Current scheme
shows that other disciplines such as material, environment, energy, physical, geology and medical are more focused on instead of agriculture, which illustrates that the transfer of technological outcomes in this field should be further developed to keep pace with other disciplines.
On the other hand, the application of Internet economy should also be strengthened to increase the capital flow into agriculture. Currently, the agricultural production in our country is mainly operated on a small scale and finds it difficult to get financing and update technologies and equipments on a large scale. The government is encouraging a new mode combing agriculture and economy online, which uses financial tools to create ways to apply for agricultural loan, mortgage and financing [11] . With assistance of the new mode and development of innovative agricultural technologies, agriculture and economy can be associated more closely, which can lead to high quality products, brands and economical derivatives and further develop agricultural industry.
Case Study

Theoretical Foundation
Basis of Research
The relationship between research input and achievement transfer and output is always a focus of worldwide study. The development of technologies can pose direct influences on the industry's structure upgrade and performance. Since the enterprises in the agricultural industry are still of small scale therefore the innovation input is low, and the profit recovery period is rather long, the main body of technological innovation and transfer is universities and research institutes. This is another way to demonstrate universities' social responsibility [12] . Recently, how to measure the transfer performance of the technological outcomes is also a fervent topic. It is realized that paying effort to research and innovation can not only result in academic outcomes such as papers and patents, but also bring economic and social benefits by transferring these outcomes.
Besides, some scholars believe that the linear relationship between the input and output of scientific research cannot be fully described if the input only includes financial cost and human resource. 
Index Selection
Since this report studies the impacts on technological outcome caused by research input, the features of agricultural research and outcome transfer should be taken into consideration when selecting indexes. The agricultural technologies also work for the public welfare so the social benefits should be assessed other than just economic benefits when evaluating the transfer performance.
The economic benefit is the main driving force of the transfer but the social benefit can promote the spread and deepening of technologies and knowledge, and serves for further innovation. Besides, as is mentioned before, not only the overall index but also the sub-indexes should be studied specifically.
Since the main body participating in the agricultural technological outcome transfer is universities and research institutes, the data used in this report is the 
Data Preprocessing
Data processing is conducted towards the three sub-variables of research funding input (X2) and the two sub-variables of popularization funding input (X3).
Firstly, SPSS is adopted to carry out reliability test for basic research, application research and experience research. The result is that the reliability being larger than 0.7, which means the selection of variables is reasonable. Then the reliability test is also carried out for research funding input and transfer funding input, and the reliability is also larger than 0.7 showing the effectiveness of the selection.
On the basis of reliability test, KMO test and factor analysis are conducted towards the sub-variables for X2 and X3. The KMO test is used to test the correlation between different indexes, and its value is normally between 0 and 1. The higher the KMO is, the stronger the correlation is, and the results of factor anal- The KMO of X3.1 and X3.2 is 0.5, which is not good but can still be accepted.
PCA is also conducted for the two sub-variables and a new representative variable X3 is achieved.
Results of Case Study
Since there are quite a lot variables, the ones correlated with the dependent variables are screened out firstly and regression relationships are established between them. The influence of regulating variables is also analyzed. The independent variables' impacts on the number of patents (Y1) Table 2 , which can also show that the staff number also influences the patent outcome. It is shown in Table 3 that the result is statistically significant and the number of funding project has positive regulating effect which means that when the funding project number rises, the patent number can be increased by adding more funding cost into technological R & D.
The value of P is smaller than 0.05, which shows a significant positive regulating effect of funding project number. Therefore, when the funding project number rises, the patent number can be increased by adding more popularization funding cost.
According to the analysis above, the positive regulating effect of funding project number is shown on human resource input, funding input and popularization funding input. The reasons include: 1) Since scientific research is still the dominant leading factor in the outcome assessment, increasing the funding input for research would definitely bring about positive effects. The number of funding projects can also lead to such positive influences correspondingly; 2)
Agricultural science not only needs theoretical research but also requires experience, which makes it practical and sometimes can be directly applied to real practice. And adding more human resource in the transfer service can realize the application more easily. The knowledge gained during the practice can deepen the theoretical research in return; 3) The need of practice in this field is the reason why increasing relevant input and service staff can raise the outcome.
The regulating effects of Z2 and Z3 on the models are also analyzed using the same method, which shown as Table 4 and Table 5 . The results in the following tables demonstrate that the cost of project research can positively regulate the influences on patent number of R & D human resource input, funding input and popularization funding input. This is caused by similar reasons mentioned above. Practice is more and more important in scientific research, therefore with the increase of human resource and funding input, the research can be better supported and generate more patent outcome. With the rise of project research cost, the popularization funding input can also positively influence the quality and quantity of patents although it cannot lead to outcomes directly, show as Table 6 . The analysis of Z3 also shows that the human resource input of technology transfer service can positively regulate the impacts of human resource input, funding input and popularization funding input on the patent number. It can be concluded that by adding more staff to the transfer service, the technological knowledge is more widely spread therefore promote relevant research in agricultural intellectual properties (in Tables 7-9 ). The effects of the regulating variables on the relationship between the independent variables and the number of published papers are analyzed as well. The result as Table 10 and Table 11 shows that only the number of funding projects can have positive regulating effect. It means that with the increase of funding projects, the number of published papers would rise when adding R & D funding input and popularization input. It is because of similar reasons, for example, the number of papers is still the mainly assessed index and projects are major carriers of the research missions of universities, which therefore become a crucial factor.
And after analyzing the real income of the year created by technology transfer, no significant correlation is demonstrated. The highest correlation value reaches 0.17 when regulating the human resource input, which is close to the significant value. One of the reasons behind this result may be that the staff number is calculated too broadly without specifying the service types. Another possible reason is that the real income is calculated by the money received in that year however in the reality, the money for one contract can be paid for several times and may be received in another year, which makes it difficult to be clarified.
After the analysis of the overall variables, the sub-variables are also studied.
Firstly, the correlation between the independent and dependent variables are evaluated and then regression analysis is conducted before discussing the impacts of the variables in tablet, using Std. Coeffi short for standardized Coefficients. Shown as Table 12 . source offered by the government is allocated into too many aspects, the cost of technology transfer increases correspondingly therefore a decrease of output is caused. Besides, the agricultural technology achievements cannot be converted into productivity in a short period due to the pilot test and an observation period of one year. As a result, adding cost in too many aspects can lead to a waste of resource in a certain period.
Carry out the same analysis and it is found that only R & D human resource input (X1) and basic research funding input (X2.1) are significantly correlated on the number of papers. This is because these independent variables are beneficial to theoretical research, and on the basis of that, adding more human resource in transfer service can help people achieve deeper understanding of technology innovation and further promote its development. There are other real cases that can prove the conclusion.
As to Y3, only the R & D human resource input is correlated with it. After adjusting the regulating factors, as Table 18 . It is found that the positive correla- tion between full researcher number and Y3 still exists, and there is no obvious change of regression coefficient unless the combinations of Z1 + Z2 and Z1 + Z3 are adjusted. This result means that only human resource input can positively influence the real income generated by technology transfer.
Conclusions
According to the analysis, both the sub-variables and the overall variables can Besides, the input of technology popularization, including the funding input of outcome application and transfer, has no statistically significant correlation with the real income.
Several conclusions can be drawn from the results. First of all, both the overall and sub-variables should be taken into consideration during resource allocation, which requires the policies to be specified when deciding input. Secondly, the major form of technology outcome is still funding project and project cooperation, which should be expanded into more diverse forms. Thirdly, patents and 
Advice and Suggestion
More Reasonable Assessment Indexes of Agricultural Technology Outcomes
From the analysis it is shown that the current evaluation of universities' technology outcome still focuses on the number of papers and patents and other forms of outcomes such as the application of patents and the transfer of technologies are not emphasized enough, which slows down the development of technology transfer. Therefore it is suggested that the assessing system should be broadened to include more indexes such as scientific interaction and financial income, which can lead to larger diversity of technology outcomes, better application, more reasonable resource allocation and assessment results, making scientific research become a more practical activity and offering new motivations. Besides, the feature of being practical of agricultural scientific research should be fully realized, therefore not only the financial profit but the progress created by application of new technologies should also be considered when evaluating the performance. For example, various impacts of clean production, clean food, creative culture and comprehensive agricultural entity should all be considered and they can be developed to become advantages of the industry. By this approach, further progress can be achieved in innovation and the evaluation of technology transfer can be more thorough and reasonable.
Establish Advantageous Brand and Realize Multi-Level Production
The evaluation of agricultural technology transfer and outcome should be more comprehensive, which means that not only the financial profits should be considered, but the effects of the technology application, the outcome quality, the long-term economic, social and environmental benefits, the attitudes of the public towards the new technologies should all be included. If the technology is applied into intelligent agriculture production, then its positive impact on environment such as less pollution and higher resource usage efficiency, and the public's acceptance should all be considered. For those technologies which are well accepted by the public, universities and governments should lay more emphasis and offer more support to them in order to promote the second level development and usage. Other relevant resources like geographic signs and intangible culture heritage should not be neglected as well and they should be combined with intelligent agriculture to realize the modernization and diversity of agricultural development from all aspects. In this process, effort should be paid to establish advantageous brands and to build unique combinations of agriculture and tourism to improve the industry's competitiveness.
Combine Government Support and Market, Science and Public Welfare
The transfer and application of agricultural intellectual property can affect the upgrade of the whole industry and the economic development of the rural areas, therefore the market of agricultural products has to be opened to the public with the support of the government. Apart from the transfer process, the transfer system should also be focused on, and the government should provide better protection of the intellectual properties, promote communication between the involved subjects and protect their benefits, and establish reasonable systems to allocate the profits. First of all, relevant regulations should be formulated instead of merely offering simple guidance. Secondly, the Internet can be used to build public service platform in order to strengthen the information publication and integrate resources to lower the cost and risk of the transfer. Meanwhile, the government should publish more policies to support the development of intelligent agriculture to improve the protection and create motivations. Besides, when a brand is developed to a certain extent, it should enter the competition of the market to improve its competitiveness and generate profits by itself. The benign competition between the intellectual property service organizations should also be encouraged to make the service more diverse and personalized and elevate its efficiency. With the participation of non-profit organizations, the financial and public welfare can also be balanced.
Conduct Comprehensive Management of Intellectual Properties and Deepen the System Reform
Since there are many types of intellectual properties and they are regulated by different organizations, the management is inconsistent and of low efficiency.
Currently, a comprehensive management mode is being carried out as an experiment, in which the businesses about intellectual properties are managed by one department therefore to lower the cost and take advantage of the integration. The agricultural intellectual property management also faces the same issues. The Department of Agriculture, the Industrial and Commercial Bureau and the Department of Science and Technology all have authorities over the intellectual properties, which would bring about problems. For example, the new 'Law of Seed' entitled the authority of dealing with infringement act in the seed production process to the department of agriculture and forestry and withdrew the right from the Industrial and Commercial Bureau. However, the authorities of the Industrial and Commercial Bureau include this part of right, which lead to inconsistence of the explanation of regulations. To solve this problem, the Committee of agricultural intellectual property can be established to comprehensively manage the intellectual properties and encourage social organizations and citizens to take part in the operation as a pilot run. Furthermore, an independent legislation system of agricultural intellectual property management should also be established to expand the advantages, collaborate with the agents and deepen the system reform. By these approaches, this industry can become more independent and complete, and grow into a leading role to further develop our country's agriculture and maintain the stability of our society.
The significance of this paper has two aspects, firstly, on the theoretical level, this paper combined agricultural intellectual property and intelligent agriculture together, enriching the research scope of agricultural intellectual property, also explore the endogenous mechanism, which to understand how the agricultural intellectual property influence the development of intelligent agriculture. On the practical level, this paper solved the bottle neck of agricultural intellectual property operation, and learn the developing path of intelligent agriculture, could give advice to government for making policy.
This paper also has some limitations, the mainly are as followings: first, although this paper explore the endogenous mechanism of agricultural intellectual property operation, in practice, these conclusions may not match the real circumstance, should combined investigation study jointly to open the black box of this operation mechanism. Second, although this paper studied intelligent agriculture, as the constrained of collected files, so there are not too much contents about intelligent agriculture. Thus, the study of agricultural intellectual property can be explored from these two directions, which understand the affecting mechanism deeper, and apply the research achievements into practice, connecting with the regional agriculture development.
